Chronic pelvic pain is defined as persistent painful condition which lasts for at least six months under umbilicus. Numerous factors are blamed for etiopathogenesis, and quality of life of individuals is adversely affected. Chronic pain as well as functional disorders are accompanied to chronic pelvic pain. The treatment and rehabilitation program should be tailored for specific causes, targeting general pain treatment. Consequently, chronic pelvic pain management can be used to propose personalized treatment options and include patient education, behavioral therapy, and a biopsychosocial approach. Interdisciplinary teamwork and collaboration are essential for facilitating patient-centered rehabilitation.
Pelvic pain is defined as a painful condition located pelvis, lumbosacral region, pelvic floor, and the anterior abdominal wall at or below the umbilicus. [1] On the other hand, chronic pelvic pain (CPP) is a syndrome of pain originating from a specific site of the body region for at least six months, resulting in functional disability or severe condition requiring treatment. It may be caused by one or more different conditions and seriously affects the individual's work, family, and social life. [2, 3] It is expressed as an increase in somatic pain sensitivity in the extragenital region; it is not known whether there are comparable differences in the pelvic floor and genitourinary pain sensitivity. It is a serious problem in the clinical practice that its etiology has not been fully understood yet, and it has a complex, multifactorial natural history and is resistant to treatment. [4] It is reported that 25% of women and 2 to 10% of men are affected by CPP. [5] In the United States (US), it accounts for about 10% of the admissions to urogynecologists with a varying prevalence of 5.7 to 26.6%. [4] In addition, CPP is one of the causes of more than $800 million cost per year in the health care system. [6] In addition to pain symptoms, bladder or bowel dysfunction, sexual dysfunction, systemic or constitutional symptoms, depression and anxiety disorders can be seen in these patients. Consequently, quality of life of patients is seriously and adversely affected. [7] Etiology Due to its complex etiopathogenesis and different anatomical structures, CPP needs to be examined systematically and in a sexually-specific way. On the other hand, even with experienced clinicians, the diagnosis challenges are occasionally encountered. Interdisciplinary evaluation of patients is, therefore, important. [8] The common causes of CPP are shown in Table 1 . As described in many pain states, CPP is also associated with central changes. The changes in the behavioral and central response of the harmful stimulation are confronted as the altered activity of both the hypothalamic-pituitary-adrenal axis and of the autonomic nervous system, as a central pain. It has been shown that psychological distress also contributes. [9] Different psychosocial factors and psychiatric disorders such as increased pain sensitivity, stress, personality characteristics, social aspects of individuals, depression, anxiety, and trauma related disorders, somatization, and substance abuse have been also found to be associated with CPP. [10] Therefore, psychosocial factors should also be considered in these patients.
Evaluation, Diagnosis, anD DiffErEntial Diagnosis of CPP
A careful and detailed history is extremely important for CPP. The history of the patient with CPP should include urinary, gastrointestinal, gynecological, musculoskeletal, sexual, and psychosocial symptoms. [5] Specific features of pelvic pain, location, duration, reflected pain, specific movements that increase pain, and specific positions including prolonged sitting, sexual intercourse, and exercises should be questioned. Whether it is accompanied by neuropathic pain, pelvic infection history, symptoms of urinary system, frequency of urine, urgency, incontinence, noxiousness, dizziness, feeling of complete voidance of the bladder and painful bladder should be investigated. [7] It is recommended that the severity of the pain should be assessed through special assessment tools, particularly the Visual Analog Scale and its digital versions. [3] In addition, in recent years, defining pain on the anatomical areas on a chart of pain has been increasingly used as a method of confrontation. Furthermore, a detailed physical examination, diagnostic tests, and evaluation for specific causes should be performed. [11] Physical examination should include evaluation of the patient's posture, gait, body, abdomen, lumbar region, hip joint, thigh muscle, and connective tissues as well as bone, pelvic floor muscles and ligamentous structures in the pelvic region. Sensitive and trigger points and reflected pain should be defined, and a thorough neurological examination should be performed.
The interdisciplinary approach is extremely important in the diagnosis and treatment of CPP and this issue has been particularly emphasized in recent studies. [12, 13] In the assessment of pain, the skin and subcutaneous tissue should be checked by gently rolling with the first two fingers. Sensitive areas should be questioned for thickening, tension, sharp pain, and feeling of pain. By compressing the bladder, pressure is applied to the suprapubic area to assess whether pain is present. The presence of a scar tissue should be evaluated. Palpation, pelvic floor muscle tone, and trigger points should be also examined. Lumbar region, abdomen, pelvis, and thigh muscles should be examined for taut band and trigger points. [11] Pelvic myofascial pain is particularly common in the levator ani, hip internal rotators (particularly obturator internus), and connective tissue. Chronic prostatitis in men, interstitial cystitis/bladder pain syndrome in women and men, and vulvodynia in women may also lead to CPP. About 60 to 85% of patients with CPP have trigger points in the levator ani and obturator internus muscles. [14, 15] In a study, 92% of women with myofascial pelvic pain syndrome had a trigger point in the levator ani, 45% in the obturator internus, 43% in the iliopsoas, and 8% in the piriformis muscles. [16] It should be kept in mind that myofascial pelvic pain may be responsible for CPP and may be related to symptom diversity. Physical examination methods for the diagnosis of myofascial pelvic pain and for evaluating the pelvic muscle system have changed considerably and are not often defined. In CPP, considering the relationship between the known role of myofascial pelvic pain and the symptoms of lower urinary tract symptoms, further studies should be conducted to increase the awareness of physicians in this area. Furthermore, the development and standardization of reliable and reproducible examination methods is required. [11] The Carnett's sign and cotton swab testing are also helpful, when the pain is caused by trigger points at the abdominal wall, or when evaluating abdominal wall neuropathy. The Carnett's sign is a clinical examination finding that is useful to confirm whether pain originates from the abdominal wall. To perform a test for the Carnett's sign, the clinician should ask the supine patient to lift his/her head off the bed. A positive Carnett's sign is identified, when the pain worsens during the test. Allodynia or hyperalgesia is assessed by a cotton swab test (Figure 1 ). The cotton swab test is also used to assess vulvar pain (vulvodynia) or women with dyspareunia. The cotton swab is moved medially from the side of the thigh to move slightly to the vestibular area. Clitoral and anal reflex should be also tested. [17, 18] The internal pelvic floor, the obturator internus muscle and the pudendal nerve are assessed for irritation by intravaginally palpating in the direction of 3 and 9 o'clock. Then, the urogenital diaphragm and levator ani muscle groups are examined in turn. The pubococcygeus muscle is palpated in the direction between 7 and 11 o'clock on the left and 1 and 5 o'clock on the right, and the puborectalis is deeper and palpated parallel to the ground in the direction of 6 o'clock. The coccygeus muscle is estimated between in the direction of 4 and 8 o'clock. In addition, it should be questioned whether patients should do the Kegel exercises and whether there is pain during the exercises. [17] In CPP, biochemical and hormonal tests should be requested according to the history and physical figure 1. Cotton swab test. Cotton swab can be used to assess allodynia or hyperalgesia, suggesting a possible abdominal wall neuropathy. examination findings of the patients. If necessary, complete urinalysis, complete blood count, pregnancy test, Chlamydia and Gonorrhea, culture studies for Trichomonas infections should be done. The travel history is valuable in terms of exclusion of intestinal infections caused by gastrointestinal symptoms. Imaging methods such as direct radiography, diagnostic ultrasonography (USG), computed tomography (CT), magnetic resonance imaging (MRI), and MRI neurography can be used. [19] The MRI neurography for sciatic, femoral, obturator, lateral femoral cutaneous, genitofemoral, ilioinguinal, iliohypogastric, pudendal, and posterior femoral cutaneous nerves are available to evaluate the common pathological conditions of large and small pelvic nerves. [6] In addition, cystoscopy and laparoscopy are among the diagnostic methods used in patients with CPP. [20, 21] A case diagnosed by USG and presented with anterior abdominal wall endometriosis is shown in Figure 2 .
The concepts of groin pain and pelvic pain often cause confusion. Groin pain is commonly observed among active adults. Complex anatomy and biomechanical properties make it difficult to diagnose by clinicians. It is indispensable to evaluate the hip effectively, to perform a good physical examination in understanding the local anatomy and function. [22] The groin pain may be due to the pathology of the hip joint; spinal pathologies, and inguinal hernias, and can also be confounded by extra-articular causes. In addition, the reflections of the pain of other organs and systems may show itself in the groin area. [12] In intra-articular pathologies, pain is mostly encountered as groin or inguinal pain. Patients often localize pain on their biceps in a certain way. Pain in the hip joint with internal rotation on physical examination is sensitive and specific to the hip pathology. Intra-articular local anesthetic injections and subsequent provocative tests are often used for the differential diagnosis. [23] [24] [25] Symptoms, such as neurogenic claudication and whether symptoms increase with coughing at the distinction of spinal pathologies, should be questioned. A positive straight leg raise test, femoral stretch test, reduction of reflexes, sensory loss or decrease, decrease in the muscle strength and muscle atrophy should be also investigated. When necessary, epidural injections are helpful to identify the source of pain and to decide the treatment strategy. [23] Causes of groin pain are shown in the Table 2 .
ChroniC abDoMinal Wall Pain
Chronic pain caused by the abdominal wall may be often indistinguishable from internal organ pain. It may be associated with muscle injury (i.e., rectus abdominis, pyramidalis, external oblique, transversus abdominis) or nerve damage (i.e., iliohypogastric, ilioinguinal, genitofemoral, lateral femoral cutaneous, pudendal). Anterior cutaneous nerve entrapment syndrome is also associated with chronic abdominal wall pain. Birth, pelvic surgery, and trauma are frequently blamed in its etiopathogenesis. Dyspareunia may be accompanied and sitting for extended periods may increase the pain. Postural disorders, abdominal muscles, thoracolumbar fascia, lumbar extensors, hip f lexors, and abductor muscles balance disorders are often responsible for the development of chronic abdominal wall pain. [22] Localized pain, a Carnett's sign, anesthetic injections may be helpful for the diagnosis. Patients are also advised to avoid intensive exercises for the abdominal muscles. [22, [26] [27] [28] nEuroPElvEology Neuropelveology is an emerging discipline that focuses on the treatment of pelvic nerve disorders such as CPP, bladder and sexual dysfunction. [29] In recent years, rehabilitation of pelvic nerve disorders after pelvic surgery in patients undergoing laparoscopic treatment of endometriosis, vaginal repair, and malignancy has been gaining importance in the management of pain and in the improvement of quality of life of patients. In a recent study, patients undergoing laparoscopic surgery for sciatic nerve endometriosis were evaluated and in patients with motor sciatica and pain complaints, followed by at least five years of follow-up with extensive resection of the sciatic nerve, a significant improvement in the physiological sciatic nerve function with improved walking was achieved with postoperative intensive physiotherapy and neuroleptic agents. [30] The authors, therefore, placed a particular emphasis on the importance of intensive physiotherapy for the treatment success in the field of neuropelveology, particularly.
trEatMEnt anD rEhabilitation of PElviC Pain
The treatment and rehabilitation program can be planned to address specific causes and/or general pain treatment. Treatment should include a trial of conservative therapies (e.g. patient education, pharmacotherapy, psychotherapy, exercise, or physical therapy) that can often provide significant symptom relief and improved quality of life (Table 3) .
Interventional and surgical methods can be used in conservative treatment-resistant cases. The methods such as ablative procedures, sacral neuromodulation, neurolysis, hysterectomy, vulvar, vestibular surgery, resection, and prostatectomy are applied. [8] 
PatiEnt EDuCation, DiEt MoDifiCation anD bEhavioral thEraPy
Behavioral therapy plays a critical role in the patient education. Timed urination, controlled fluid intake, provides symptomatic improvement in corticosteroid, botulinum toxin, etc.) Acupuncture a significant proportion of patients with affected pelvic floor muscles. It is also possible to participate in stress coping strategies, patient school programs and support groups. Urogynecological disorders, particularly bladder diary and diet regimens, should be encouraged. Dietary modifications to prevent consumption of acidic drinks, coffee, tea, over-fat, spicy, gassy foods, large portions, alcohol and artificial sweeteners are very important in problems related to the gastrointestinal system, such as irritable bowel syndrome. Probiotics are recommended. [31] 
PharMaCologiCal trEatMEnt
In patients with CPP, pharmacotherapy should be planned for the cause. Non-steroidal antiinflammatory drugs (NSAIDs), hormonal treatments, opioids, antidepressants, anticonvulsants, alpha blockers, and antibiotics are used in CPP, as indicated. Recognition and treatment of neuropathic pain in CPP are of utmost importance. In a study, 119 CPP patients were evaluated and anticonvulsants such as gabapentin and pregabalin were found to be effective in the treatment of CPP. [32] Cheong et al. [33] reported that gabapentin was superior to amitriptyline. According to the results of the Cochrane database systematic review, pregabalin was not effective in patients with chronic prostatitis. [34] However, further studies are needed to establish a definite conclusion. In addition, in a recent study, a comparative analysis of gene expression patterns from endometriosis and mouse models showed that the subset of α2δ calcium channels in nociception might be the targets for the treatment of endometriosis-related pain. Also, small-scale clinical trials suggested that gabapentin could be effective in women with CPP. [35] 
PhysiothEraPy anD rEhabilitation
The efficacy of physiotherapy and rehabilitation applications in CPP treatment has been shown in several studies and guidelines. Individualized exercise programs as well as group exercises and initiatives to increase physical activity are important components of conservative treatment.
Methods such as exercise, manual therapy applications, biofeedback, transcutaneous electrical nerve stimulation, electrical stimulation, electromagnetic chair, extracorporeal shockwave therapy, acupuncture, and percutaneous tibial nerve neuromodulation are used in the treatment of CPP. Kegel exercises, posture, core stabilization, stretching, strengthening, flexibility, coordination exercises should be also included in the rehabilitation program (Figure 3) . [36] Of note, complex anatomy and overlapping pathologies make the diagnosis difficult in certain cases such as adductor muscle strain, iliopsoas syndrome, and gluteal tendinopathy. Therefore, comprehensive risk factors should be defined, all kinetic chains should be assessed, and the exercise program should be planned accordingly. [37] In a study conducted with transvaginal physiotherapy in patients with CPP, a significant decrease was observed in pain complaints of 63% of patients. [38] In another multi-center study, patients with bladder pain syndrome/interstitial cystitis underwent physical therapy including manual therapy and exercise for the pelvic floor and hip circumference muscles, and a significant improvement was observed compared to those treated with global therapeutic massage. [39] It has been proposed that manual therapy applied to the pelvic floor for 8 to 12 weeks, two days a week, decreases the pelvic floor hypertonic disorders and significantly improves the symptoms. [40] According to the recently published Cochrane database systematic review, lifestyle modifications, physical activity, and acupuncture had positive effects in chronic prostatitis, while electromagnetic chair therapy was inadequate for the patients with chronic prostatitis. [41] In addition, acupuncture and extracorporeal shockwave therapy had positive effects on chronic prostatitis symptoms and pain. [41] Another study demonstrated that pain complaints of patients with chronic prostatitis/CPP significantly reduced with electroacupuncture. [42] Istek et al. [43] studied 33 women with CPP randomly assigned to either percutaneous tibial nerve stimulation (PTNS) or control. A total of 30-min PTNS for three days per week were applied for 12 weeks. Compared to the control group, a statistically significant improvement in pain and quality of life was achieved at Week 12. Also, improvement in the quality of life sustained for the PTNS group at six months. The authors suggested that PTSN treatment was a useful method in CPP treatment.
In a meta-analysis, patients with chronic prostatitis/CPP were found to benefit from the PTNS treatment, and a statistically significant improvement was observed in pain scores. [44] Furthermore, it was shown that interventional sacral neuromodulation was effective in the treatment of patients affected by CPP, suggesting that this effect sustained over time. [45] However, there is a limited number of studies comparing the efficacy of PTNS and sacral neuromodulation in the literature.
injECtion tEChniquEs in PElviC Pain
The pelvic region has many pain-producing regions, including certain specific parts where the joints, muscles, and nerve structures would be compressed. The influence of this compression may be accompanied by pelvic or back pain referred to the lower extremities. For the fields that cannot be visualized with USG, injections can be performed with the guidance of CT. The USG-guided injections and movement of real-time needle provides visualization advantage. Thus, important structures around the anatomical structures are avoided. [46] Myofascial trigger points and ligaments, sacroiliac joint, facet joint, epidural injections and caudal epidural infiltration are performed in the pelvic region. It has been shown that myofascial pelvic pain contributes to 14 to 78% of the incidence of CPP. Dry needling, local anesthetics, saline and botulinum toxin injections can be applied. [8] Trauma, muscle hypertrophy, inflammation, or nerve compromise from a neoplastic condition can be encountered as sciatalgia in piriformis syndrome. However, in rare cases, anatomic variations may be a source of refractory sciatalgia. [47] Injection applications for piriformis muscle can be performed with the USG guidance. In patients with myofascial pelvic pain, there are studies of botulinum toxin administration to the resistant trigger points. A significant improvement was observed in 58% of patients with myofascial pelvic pain at eight weeks after the application of botulinum toxin to the iliococcygeus, puborectalis, obturator internus, and rectus muscles with physiotherapy program, including soft tissue release with transvaginal massage and stretching under anesthesia; however, no improvement was found in the patients with chronic bowel dysfunction in this study. In addition, a combination of botulinum toxin and physiotherapy for the management of pelvic myofascial pain is effective and patient selection is critical. [48] The effectiveness of therapeutic nerve blocks performed with the guidance of USG and CT in CPP treatment has been shown in several studies. [49] Nerve blocks are well-defined for acute pain; in addition, it is an active research field yielding positive results in recent studies. Ilioinguinal, iliohypogastric, genitofemoral blocks are used in the treatment of CPP. In particular, postoperative pain and perineal neuralgia applications are available. Applications for pudendal nerve can be applied in the treatment of endometriosis, pelvic adhesions, pudendal neuralgia, and chronic prostatitis. In addition, injection of transsacral block and lateral branches of posterior sacral roots can be performed. It is suggested that caudal blocks may be effective in interstitial cystitis. In addition, the ganglion impar block can be applied for pelvic cancer pain, coccydynia, and perineal pain conditions. [8, 46, 50, 51] Intravesical injection of local anesthetics, botulinum toxin and hyaluronic acid may be used in the treatment of refractory bladder pain syndrome. [52] According to the European Association of Urology Guideline, the interdisciplinary collaboration in CPP management is particularly emphasized. Physiatrists, urologists, gynecologists, gastroenterologists, general surgeons, neurologists, psychiatrists, pain medicine physicians, physiotherapists, psychologists, and social workers are all involved in managing for CPP patients. This approach should combine the elements of medical, psychosocial and sexual care to bring the patient into a collaborative journey toward self-management. [53, 54] In conclusion, CPP is a complex and multifaceted disorder with the involvement of many organs including the urological, gynecological, musculoskeletal, and gastrointestinal systems. In addition, the treatment requires an integrated approach in which simultaneous consideration is paid to somatic, psychological, and social aspects. Conservative management gives satisfactory results in a high proportion of patients with CPP and, if conservative management fails, interventional approaches and surgery should be considered. Nonetheless, prospective, populationbased studies clearly are needed to establish the conditions in which abnormal musculoskeletal findings influence the development and management of CPP. A holistic approach should be preferred, with an emphasis to relieve the symptoms and to improve the quality of life of the patient. Involvement of the interdisciplinary team is central to the success and should be cooperated, where possible.
